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introduction

Bees (Apoidea: Hymenoptera) are the most important plant pollinators in nature. This

service makes them beneficial to agriculture to improve fruit set and vield, and to

ecosystenT-management " While there have been a small number of studies
examining the bee fauna of Turkey, we still lack a clear understanding of the current
status of many of Turkey’s native pollinators.

Anatolia (Asian part of Turkey) has a very interesting biogeographical history due to
the glaciation periods that occurred in Pleistocene era. Extreme climatic changes
during these periods pushed many northern populations to the south, especially the
ones found in the Balkans, Caucasia, and in northern Anatolia. Because there are

many high mountains creating geographical barriers. manv of thasa nnnilatinna



remained jsolated at higher altitudes in the southern regions, This process led them
to be isolated and speciation occurred. As a result, many insect groups have been
examined in these regions in order to to clarify their latitudinal shifts and distributions
through Anatolia and especially throughout the Anatolian Diagonal.

Evylaeus calceatus (Scopoli 1763) and Evylasus albipes (Fabricius 1781) can be
found throughout the entire Palearctic and they are appropriate candidates for
phylogeographical studies. However, data on the distribution of these species in
Turkey are quite limited. According to our inspections and observations, their
distribution pattems also fits with the other relict species from other insect groups,
suggesting that they may be one of the glacial relict groups in Anatolia. Determining
their current distributions and population structure would be very helpful in exposing
their phylogeographic history within Anatolia. The proposed project will lay the
foundation for examining these types of questions. :

Field studies will be conducted in Northern Anatolia and Thrace regions of Turkey
between August-September at 2012 and 2013. Once collected, the bees will be
sorted and species identification will be determined at the Morphometry Laboratory of
Biology Department in Hacettepe University. Following these identifications, the
molecular studies will continue in Department of Organismic and Evolutionary Biology
at Harvard University. Exploring the distributions and the population structures of the
relevant species within these regions will be one of our main goals; this will greatly
contribute to the database of biodiversity of Turkey. Furthermore geometric
morphometric analysis will be applied on collected specimens. The phylogeographic
studies that are used to determine the evolutionary history and the gene flows among
populations require well preserved material and good sampling efforts that display
general pattems of distributions of populations. In this respect, specimens will be
preserved in alcohol for further DNA sequence analysis. Population structures and
the distributions of these species from Northern Anatolia will be designated in a way
that all the distribution areas are represented. By this means, the material and
preliminary work that are needed for the forthcoming phylogeographic studies about
this genus will be provided.

Material and method

Field studies will be conducted in Northern Anatolia and Thrace regions of Turkey,
which are the main genetic reservoirs for European and Caucasian fauna for these
two species, The field studies will be performed in summer seasons between 2012
and 2013 with all researchers. It will take 15 days of excursions for each year
between August and September, but specific dates will be determined according to
the possible changes in the climatic conditione. Beas will be esllected using suitable
equipment, and will be determined, sorted and packaged in the Morphometry
Laboratory of Department of Biology in Hacettepe University.



1. Geometric Morphometrics Analysis

Phylogenetic and morphometric data will be compared using geometric
morphomatrics. This ‘analysis will be done in the lab of Assoc. Prof. Dr. A. Murat
Aytekin and PhD student Segil Aytekin.

2. DNA analysis

The collected material will be preserved in alcohol for further DNA analysis. These
analyzes will be performed in the lab of Prof. Dr. Naomi Pierce (Harvard University-
USA) by Dr. Sarah Kocher (Harvard University-USA). For each species extracting,
amplifying, and sequencing of the mitochondrial (165 rRNA, COIl) and nuclear (EF-
1o and opsin) DNA will be performed for confirmation of species determinations and
phylogenetic analysis. These genes together have proven useful for analyses of bee
relationships at both higher and lower levels. For the phylogeographic study,
genome-wide molecular markers will be developed using next-generation sequencing
methods, and the molecular data will be analyzed both separately, and in
combination with morphological data.

3. Plant observations

~ The association with the plants is vitally important for the bees. This
association also gives some information about their niches. Monitoring the richness
and abundances of pollinators and their plant preferences would provide crucial
information. Furthermore, the accumulation of this kind of data will be helpful in
reaching out the exact explanations of diversification of bees and related plants. For
these reasons we will also record the plants visited by relevant bees. The
determinations of the plants will be handled in Hacettepe University Department of
Biology by PhD student Fatih Dikmen.

4. Biogeographical analysis

Biogeographical data analysis will be done by PhD student Fatih Dikmen and Dr.
Sarah Kocher. The cument distributions of the species within Turkey and the
distributions of the coﬂected material will be summanzed in CFF (Carto Fauna-Flora)
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This project is a part of the collaboration protocol (initiated in 2011) between
Hacettepe University and Harvard University.

Researchers in the project'

Assc. Prof. Dr. A. Murat Aytekin, Dr. Sarah Kocher, Dr. Julien Ayroles, PhDgy Secil
Aytakin | PhDgqy Fatih Dikmen,



Timing of the Study
25 August - 10 September 2012: Field observations

October 2012 - February 2013; Identification of piants, insects, laboratory
studies, meetings

25 August — 10 September 2013: Field observations

October 2013 — February 2014: Identification of plants, insects, laboratory
studies

May 2014: Preparing manuscripts.
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Integrative taxonomy of the Thoracobombus group

Research project in collaboration between Assc. Prof. Dr. A. Murat Aytekin (Hacettepe University)

and Pronf. Dr. Ir. Pierre Rasmont {University of Mons)

Aim of the project: to capture bumblebees of Thoracobombus subgenus to raise them and obtain

males.

Abstract. Since their descriptions, there is much confusion in the taxonomy of the Thoracobombus

Literature

group and this one has always raised discussion within the scientific community. The
subgenus Thoracobombus count approximately 50 species distributed in Palaearctic,
Nearctic and Neotropical regions. Within this group, some species show a very similar

morphology.

Integrative taxonomy provides a ma jor approximation to species delimitation based on
integration of different perspectives. The aim of this work is to shed some light on the
confusion existing in Thoracobombus group. Three different perspectives will be use;
pheromonal composition of the labial cephalic glands of the males, geometric

morphometrics of the wing and by genetic analyses.

summary. Turkish Bumblebee fauna heve been studied by Fahringer & Friese (1921),
Fahringer (1922), Radoszkowski (1890), Ozbek (1978, 1983, 1987, 1990), Rasmont (1984),
Reinig (1967, 1968, 1971, 1973, 1974), Reing & Rasmont (1983, 1988), Rasmont &
Flagothier (1996), Aytekin (2002, 2006).

The largest part of this literature concerns taxonomy.
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Timing of the study
June 2013: field collections
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